A conduction type calorimeter has been designed to chase microbial growth in batch sys tem. The calorimeter is of a twin structure having thermopile plates as a temperature sensor . The heat evolution during the microbial growth at a required temperature can be observed as an output-voltage generated at thermopile terminals with a sensitivity of 58.5mV K-1 A stainless steel cell with a volume of 300cm3 serves as a culture cell which is capable of being autoclaved prior to the initiation of calorimetric run, taking out from the calorimeter body.
Because of the twin structure, the apparatus works with sufficient stability in detecting small heat evolution for long duration. Its operation has been demonstrated with the growth of Sacch. eerevisiae grown on liquid synthetic medium under anaerobic condition. * As for the study of aerobic growth , a specified culture cell equipped with aeration system may be used.
However, the calorimetric operation of aerobic growth is technically more difficult than that of anae robic growth, since aeration is accompanied by a large endothermic heat due to vaporization of water which affects on the thermal data.
Design and testing of aerobic version of the present apparatus will be reported in later paper.
FIG. 2. Calorimeter
Body.
One more identical cell is prepared which is used as the reference cell.
The stirrer is of a propeller type with a dia meter of 4 cm and the upper end of its shaft is connected via a flexible joint to a synchronous motor with 200 rpm (Model SM8P10, Japan Servo Co., Tokyo) which is supported on the top plate of calorimeter insulation box. After the cells containing culture medium are autoclaved, they are placed in the cans containing 40ml of liquid paraffine.
In a space between the cell and the can a layer of liquid paraffine (I) is formed which acts as a heat conductor between the two. When the thermal equilibrium is attained as judged from the chart record of calorimeter output-voltage, the inoculation is performed on the culture cell through the inoculation tube by a sterilized syringe and the calorimeter signal is recorded as a voltage-time curve.
The calorimeter body, the culture cell and the over-all view of assembly are shown in Figs. 2, 3 and 4 , respectively.
When the whole assembly is placed in a   FIG. 4 . Over-all View of the Assembly. 
